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PROCESS FOR PRODUCING FERMENTED MILK CONTAINING 
ANGIOTENSIN CONVERTING ENZYME INHIBITORY PEPTIDE AND 



PROCESS FOR PRODUCING MILK SERUM 



V\ Pld of Art 

The present invention relates to a method for 
producing fermented milk containing an angiotensin 
10 converting enzyme inhibitory peptide which enables 

effective production of fermented milk containing an 
angiotensin converting enzyme inhibitory peptide such 
as Val-Pro-Pro and/or Ile-Pro-Pro, and to a method for 
producing whey containing an angiotensin converting 
15 enzyme inhibitory peptide which enables effective 
separation and production of whey containing an 
angiotensin converting enzyme inhibitory peptide. 
R;^r-kground Art 

Angiotensin Converting Enzyme (abbreviated as "ACE" 
20 hereinbelow) is found mainly in lungs or vascular 

endothelial cells. ACE acts on angiotensin I (Asp- 
Arg-Val-Tyr-Ile-His-Pro-Phe-His-Pro-Phe-His-Leu) / 
which has been generated by digestion with renin, to 
release a dipeptide (His-Leu) from its C-terminal, 
25 ' thereby giving angiotensin II, which causes contraction 
of vascular smooth muscle and has strong hypertensive 



effect. This enzyme also decomposes and inactivates 
brld^kinin, which has hypotensive effect. Such ACE 
produces hypertensive peptide (angiotensin II) and at 
the same time inactivates hypotensive peptide 
(bradykinin) , so that it exhibits hypertensive effect. 
Therefore, angiotensin converting enzyme inhibitor 
(abbreviated as ACEI hereinbelow) , which inhibits 
activity of ACE, has hypertension inhibitory effect. 

As ACEI, there are known peptides having three to 
ten amino acid residues including Val-Pro-Pro (Japanese 
Patent No. 2782142) and a tripeptide Ile-Pro-Pro 
( jP-A-3-120225 ) . There is also known a peptide having 
ACEI activity, which is produced by digestion of milk 
casein by protease produced by lactic acid bacteria, and 
found in dissolved state in whey of fermented milk (J. 
Dairy Sci . 2A. 6, pl253-1257, 1995). 

Such peptides as ACEI may be taken in the form of 
fermented milk per se containing Val-Pro-Pro and/or 
Ile-Pro-Pro. However, in view of the concentration and 
effective dose of the peptides as ACEI in the fermented 
milk, it is necessary to take a considerable amount of 
fermented milk. Thus, development of a method for 
producing fermented milk or whey containing a large 
amount of ACEI has been demanded. 

It is known that ACEI such as Val-Pro-Pro and/or 
Ile-Pro-Pro is highly safe and thus can be used for 



pharmaceuticals, functional foods, health foods, and the 
like. For producing Val-Pro-Pro and/or Ile-Pro-Pro, 
there is proposed a method including the steps of 
culturing lactic acid bacteria in a medium containing 
peptides and/or proteins that have Val-Pro-Pro and/or 
Ile-Pro-Pro units to prepare fermented milk, and 
purifying the fermented milk (Japanese Patent No. 
2782153) . 

conventional lactic acid fermentation, for example 
for production of typical fermented milk products such 
as yogurt, is carried out by mixing starter bacteria and 
a starting material by stirring to form a uniform mixture , 
and then fermenting the mixture under static conditions 
in order to make the resulting product as a whole in the 
form of a curd. Such static conditions are believed to 
be required because, when a fermentation liquid is at 
reduced pH due to fermentative proliferation of lactic 
acid bacteria, application of vibration, such as by 
stirring or shaking, to such fermentation liquid will 
cause whey off and coarse texture of the resulting 
fermented milk products. Further, the lactic acid 
bacteria for the lactic acid fermentation are 
facultative anaerobic, so that their growth is often 
inhibited by oxygen. Accordingly, it has never been 
intended at all to effect culturing under stirring during 
the period where the lactic acid fermentation under 
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static conditions is required. In cheese production, 
too, the fermentation is carried out by mixing starter 
bacteria and a starting material by stirring to form a 
uniform mixture, fermenting the mixture under static 
5 conditions, and then coagulating casein by the action 
of rennet under static conditions, after which the 
reaction mixture is stirred and pressed for removing 
whey. 

improvement in whey recovery is required for 
10 industrial purification of whey from fermented milk 

followed by concentration of its active components. A 
variety of methods for recovering the curd fraction from 
fermented milk have hitherto been proposed, but 
effective separation of whey from fermented milk has 
15 hardly been performed to date. 
pngr-ln«^nre ^.-f j-he Invention 

It is an object of the present invention to provide 
methods for preparing fermented milk and whey containing 
an ACEI peptide which enable effective production in high 
20 yield of fermented milk and whey having high content of 
an ACEI peptide that is highly safe and applicable to 
pharmaceuticals, functional foods, health foods, and the 
like . 

According to the present invention, there is provided 
25 a method for producing fermented milk containing an ACEI 
peptide comprising: 



(A) mixing lactic acid bacteria and a starting 
material containing milk by stirring to prepare a mixed 

material, and 

(B-1) fermenting said mixed mat erial under stirring 
so that curd pieces and whey containing an ACEI peptide 

are generated, 

whereby fermented milk containing said curd pieces 
and said whey containing the ACEI peptide is produced. 

According to the present invention, there is also 
provided a method for producing fermented milk 
containing an ACEI peptide comprising: 

(A) mixing lactic acid bacteria and a starting 
material containing milk by stirring to prepare a mixed 
material , 

(B-1) fermenting said mixed material under stirring 
so that curd pieces and whey containing an ACEI peptide 

are generated, and 

(B-2) fermenting said mixed material under static 

conditions , 

whereby fermented milk containing said curd pieces 
and said whey containing the ACEI peptide is produced. 

According to the present invention, there is further 
provided a method for producing whey containing an ACEI 
peptide comprising: 

(A) mixing lactic acid bacteria and a starting 
material containing milk by stirring to prepare a mixed 



material , 

(B-1) fermenting said mixed material under stirring 
so that curd pieces and whey containing an ACEI peptide 
are generated, 

5 whereby fermented milk containing said curd pieces 

and said whey containing the ACEI peptide is produced, 

and 

subjecting the fermented milk to at least one of 
centrifugation and filter pressing to separate and 

10 recover whey. 

According to the present invention, there is also 
provided a method for producing whey containing an ACEI 
peptide comprising: 

(A) mixing lactic acid bacteria and a starting 
15 material containing milk by stirring to prepare a mixed 
material, 

(B-1) fermenting said mixed material under stirring 
so that curd pieces and whey containing an ACEI peptide 
are generated, 

20 (B-2) fermenting said mixed material under static 

conditions , 

whereby fermented milk containing said curd pieces 
and said whey containing the ACEI peptide is produced, 
and 

subjecting the fermented milk to at least one of 
centrifugation and filter pressing to separate and 



25 



6 



recover whey. 

pi^pfprroH F.TTiho d -imf^nl- of the ipvPHtion 

The present invention will now be explained in 

detail . 

The present methods include the step of mixing lactic 
acid bacteria and a starting material containing milk 
by stirring to prepare a mixed material. 

The milk as a starting material may be, for example, 
animal milk such as cow's milk, goat's milk, or sheep's 
milk; vegetable milk such as soy bean milk; or processed 
animal or vegetable milk such as skim milk, reconstituted 
milk, powdered milk, or condensed milk. These may be 
used as a mixture. Such milk contains peptides and 
proteins having Val-Pro-Pro and/or Ile-Pro-Pro units. 

The solid content of the milk is not particularly 
limited. For example, when skim milk is used for 
production of fermented milk, the milk solid-non-fat 
content thereof is usually about 9 wt% . However, 
considering the productivity per facility, the milk 
solid-non-fat content is preferably raised to a certain 
degree in order to keep the production cost at a lower 
level . When the lactic acid fermentation under ordinary 
static conditions only is carried out at the milk 
solid-non-fat content of 13 wt% or higher, the viscosity 
of the resulting fermented milk becomes high, which will 
cause difficulties in separation of whey. Thus, the 
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milk solid-non-fat content cannot be raised in the 
ordinary static fermentation. On the contrary, the 
methods of the present invention keep the resulting 
fermented milk at low viscosity even at the milk 
solid-non-fat content of 15 wt% or higher, since the 
fermentation in the present methods is accompanied by 
stirring as will be discussed later. Thus, whey can be 
obtained easily and efficiently. 

in the methods of the present invention, the starting 
material may optionally contain other materials than 
milk as long as the object of the present invention is 
achieved. Such other materials may suitably be selected 
from the materials conventionally used in production of 
fermented milk, depending on the desired results. 

The lactic acid bacteria used in the methods of the 
present invention are preferably those of the genus 
Lactobacillus. Examples of such lactic acid bacteria 
may include Lactobacillus helveticus, Lactobacillus 
delbruekii subsp. i^ulgaricus, Lactobacillus acidophilus, 
and the like. In particular, Lactobacillus helveticus 
CM4 (NATIONAL INSTITUTE OF BIOSCIENCE AND HUMAN 
TECHNOLOGY, AGENCY OF INDUSTRIAL SCIENCE AND TECHNOLOGY, 
Deposit No. FERM BP-6060, Deposition date: August 15, 
1997) (referred to as Lactobacillus helveticus CM4 
hereinbelow) is preferred as ACEI pept ide-productive 
lactic acid bacteria. Lactobacillus helveticus CM4 



8 



under the deposit number mentioned above has been 
accepted for deposit under the Budapest Treaty on the 
international Recognition of the Deposit of 
Microorganisms for the Purposes of Patent Procedure. 
5 All restrictions on the availability to the public of 
FERM BP-6060 will be irrevocably removed upon the 
granting of a patent. 

in the present invention, the lactic acid bacteria 
are preferably in the form of a precultured starter 
10 having sufficient activity. The initial cell count of 
the starter is preferably about 10^ to 10^ cells/ml. 

in the present invention, other microorganisms may 
optionally be added to the mixed material as long as the 
object of the present invention is achieved. For 
15 example, yeast may additionally be used for improving 
the flavor and palatability of the resulting fermented 
milk or whey as functional food, health food, and the 
like . 

Strains of the yeast are not particularly limited, 
20 and for example, yeast of the genus Saccharomyce s such 
as Saccharomyces cerevisiae may preferably be used . The 
content of the yeast may suitably be selected, depending 
on the desired result. 

in the methods of the present invention, the mixing 
25 by stirring for preparing a mixed material may be 

conducted by a conventional method so that the lactic 



acid bacteria and the starting material are uniformly 
mixed. incidentally, this mixing (A) is a conventional 
step, and distinguished from the fermentation step to 
be discussed later. 

The methods of the present invention include (B- 
1) fermenting the mixed material under stirring so that 
curd pieces and whey containing an ACEI peptide are 
generated, or this fermenting (B-1) and (B-2) fermenting 
said mixed material under static conditions, whereby 
fermented milk containing the curd pieces and the whey 
containing the ACEI peptide is produced. 

These steps are for lactic acid fermentation of the 
mixed material. Conventional lactic acid fermentation 
has been effected under static conditions so that the 
mixed material as a whole turns to a lump such as a curd. 

in the methods of the present invention, the 
conditions of the lactic acid fermentation and the final 
acidity for terminating the fermentation may suitably 
be set optimally, taking the amount of the ACEI peptide 
to be generated into account, since the optimum 
conditions vary depending on the species and strains of 
lactic acid bacteria, as well as on the milk solid content . 
For example, when Lactobacillus helveticus CM4 is used, 
the optimum temperature is 25 to 40 °C , and the duration 
of the fermentation is about 12 to 40 hours. The final 
acidity for terminating the fermentation is preferably 



10 



about 1.5 to 3 wt % (weight percent of lactic acid). 

in step (B-1), the fermentation is effected under 
stirring. When the lactic acid fermentation is effected 
only by step (B-1), the fermentation is effected under 
5 substantially continuous stirring. On the other hand, 
when the fermentation is effected by steps (B-1) and 
(B-2) , each of the steps may be conducted at least once, 
and preferably conducted a plurality of times. In this 
case, the order of the steps is not particularly limited. 
10 The conditions for the stirring, and the conditions for 
the stirring and the standing may suitably be decided 
as long as a number of curd pieces and whey containing 
the ACEI peptide are generated in the fermentation step 
or steps. Preferably, such conditions may be decided 
15 so that the resulting mixture which contains the curd 
pieces and the whey containing the ACEI peptide has a 
viscosity of not higher than 20 cp, more preferably not 
higher than 10 cp . Here, the lower limit of the viscosity 
is not particularly imposed, but is usually about 2.0 
20 cp. The generation of the curd pieces and whey can be 
achieved, for example, by setting the conditions so that 
the stirring is conducted while pH is lowered as the 
fermentation proceeds from about pH 5, at which soft 
curds are started to be generated, to pH 4.7-4.6, which 
25 is the isoelectric point of casein. 

With the conventional fermentation only by 
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stationary culture, curd is generated in the form of a 
plain-yogurt-like gel that is substantially contiguous 
all over the volume of a fermenter (tank) . Such 
fermented milk curd cannot be made into a fermented milk 
of low viscosity as mentioned above by stirring the curd 
into pieces after the fermentation. On the contrary, 
with the methods of the present invention essentially 
including step (B-1) , such a single curd bulk in the form 
of a contiguous gel is not generated, but curd pieces 
float, disperse, or precipitate in the whey. The size 
of the curd pieces may vary depending on various 
conditions and the kind of the lactic acid bacteria. For 
example, when the mixed material containing 
Lactobacillus helveticus CM4 is subjected alternately 
to the fermentation under stirring and the fermentation 
under static conditions, the size of the curd pieces will 

be about 3 /x m to 5 mm. 

in the present invention, the fermentation is 
preferably effected so that the growth of the lactic acid 
bacteria is not inhibited by excess oxygen, since the 
bacteria are facultative anaerobic. Accordingly, the 
stirring in the fermenting step is preferably carried 
out so that increase in the amount of oxygen is suppressed 
that is dissolved in the fermentation liquid due to 
entrapment of air bubbles therein. For example, the 
stirring, when continued all through the fermentation. 
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is preferably carried out at low speed so that the 
fermentation liquid is softly mixed and fluidized. 
specifically, the stirring speed may be about 1 to 50 
rpm. Alternatively, when the fermentation is effected 
by a combination of fermentation under stirring and 
fermentation under static conditions, i.e., by a 
combination of steps (B-1) and (B-2), the stirring may 
be conducted vigorously for a short time to cause 
entrainment of air bubbles in the fermentation liquid, 
as long as increase in the amount of oxygen dissolved 
in the liquid is suppressed. 

surprisingly, by suitably selecting the above 
stirring conditions, the fermentation under stirring 
according to the present invention can provide fermented 
milk containing the ACEI peptide at the same ratio as 
or even higher ratio than the one produced only by the 
fermentation under static conditions, as demonstrated 
in the following Examples. 

According to the method of the present invention, 
fermented milk that contains a large number of curd 
pieces and whey and that has a low viscosity and excellent 
workability, can be produced efficiently. Further, 
whey can also be produced efficiently from such fermented 
milk through the methods to be discussed later. 

In the methods of the present invention, the 
fermenting steps may be followed by conventional 
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stirring. In particular, when the fermentation 
includes step (B-2) of fermenting under static 
conditions, it is preferred to stir the fermentation 
product after termination of the fermentation. 
5 The methods for producing whey containing an ACEI 

peptide of the present invention include, following the 
above production of the fermented milk, the step of 
subjecting the resulting fermented milk to 
centrifugation and/or filter pressing to separate and 

10 recover whey. 

The centrifugation of the fermented milk may be 
carried out in a centrifuge. For example, it is 
preferred that the centrifugation is carried out 
continuously at the revolution speed of about 2000 to 
15 10000 rpm. The filter pressing may be carried out in 
a filter press . It is preferred that the filter pressing 
is carried out under the pressure of 2 to 8 kg/cm^ 

The fermented milk or whey containing an ACEI peptide 
obtained by the present methods may be used as fermented 
20 milk beverage or milk whey beverage. Further, the whey 
containing an ACEI peptide may be subjected to treatment 
such as deacidification, desaltation, concentration, 
isolation, and the like, for preparation of liquid 
products; or to drying and powdering treatments for 
25 preparation of products in the form of granules or 
tablets . 
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Since the methods for producing fermented milk 
containing an ACEI peptide of the present invention 
include fermentation under stirring, fermented milk with 
high ACEI peptide content can be produced efficiently. 
5 Further, the methods for producing whey containing an 
^CEI peptide of the present invention include the steps 
Of fermenting under stirring to prepare fermented milk, 
and subjecting the resulting fermented milk to 
centrifugation and/or filter pressing to separate and 
10 recover Whey. Thus , whey with high ACEI peptide content 
can be recovered efficiently. Therefore, these methods 
facilitate production of products containing an ACEI 
peptide, and are remarkably effective in industrial 
point of view. 
15 F.xaTnpXes 

The present invention will now be explained in detail 
„ith reference to Examples and Comparative Examples. 
However, the present invention is not limited to these. 

900 g of powdered skim milk (manufactured by YOTSUBA 
MILK PRODUCTS CO. , LTD . , was dissolved in 9100 g of water, 
and the resulting solution was subjected to HTST (High 
Temperature Short Time, pasteurization at 90 ^ for 1 
minute. The pasteurized solution was cooled down to the 
25 room temperature, inoculated with 300 g of precultured 
Lactobacillus helveticus CM4, and stirred to make a 

15 



uniform mixture. The mixture was then fermented under 
static conditions at 34 for 25 hours, to thereby obtain 
fermented milk curd (a) in the form of a contiguous gel 
with the lactic acid acidity of 2.06 wt %. 
5 Next, the obtained fermented milk curd (a) was 

stirred and then placed in a centrifuge (manufactured 
by HITACHI LTD. , 20PR52) , which was operated at 3000 rpm 
for 10 minutes to remove curd fraction and recover 2.5 
kg of whey. 

10 The viscosity and ACEI peptide content of the 

fermented milk curd (a) were measured under the 
conditions below. The results are shown in Table 1. 
Further, the fermented milk curd (a) was stirred, and 
the particle size of the curd pieces was measured with 

15 a particle size analyzer (LA-920 manufactured by HORIBA 
LTD.). It was found that 90 % of the curd pieces had 
a diameter of not larger than 47 urn, and the arithmetic 
mean diameter was 27/im. 
vi srosity Measurement 

20 The viscosity was measured with VISMETRON viscometer 

(manufactured by SHIBAURA SYSTEM CO. , LTD. ) at the liquid 
temperature of 25 °C , revolution speed of 60 rpm, using 
rotor No. 2 for medium viscosity. The duration of 
measurement was 60 seconds. 

25 M^;,^nreme n i- nf Val-Pro-Pro and TIe-PrQ-Pro Contents 

About 1 ml of fermented milk curd (a) as it was, was 

16 



placed in an experimental centrifuge, which was operated 
at 15000 rpm for 10 minutes to collect the supernatant. 
0.3 ml of the obtained supernatant was subjected to 
adsorption on Sep-Pak Cartrige (manufactured by WATERS 
CO.), followed by washing with distilled water. The 
adsorbed material was eluted with 5 ml of methanol, and 
dried in a centrifuging concentrator under reduced 
pressure. The obtained dried product was dissolved in 
0.3 ml of a 0.05 % Trif luoroaceic acid aqueous solution, 
and analyzed by high performance liquid chromatography 
(HPLC) . 

Conditions of Analysis by HPLC 
Apparatuses: HITACHI L4000UV DETECTOR 

(detection at 215 nm) 
L6200 Intelligent pump 
L5030 Column Oven (35 °C ) 
conditions of Isolation: Flow Rate at 0 . 5 ml/min. 
Elution Solvent: 0.3 M NaCl, 0.05 % Tri f luoroaceic 

acid aqueous solution 
Column: Asahipak GS320 ($ 3.9X 600 mm) 
ACEI peptide Content: Content of ACEI peptides was 
calculated by the following formula since Val-Pro-Pro 
and Ile-Pro-Pro have different ACEI activities: 
Content of ACEI peptides (mg/lOOg) 

= Amount of IPP (mg/lOOg) X 1.7 + Amount of VPP (mg/lOOg) 
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F.VPITTiple 1 

900 g of powdered skim milk (manufactured by YOTSUBA 
MILK PRODUCTS CO . , LTD . ) was dissolved in 9100 g of water, 
and the resulting solution was subjected to HTST 
pasteurization at 90 "C tor 1 minute. The pasteurized 
solution was cooled down to the room temperature, 
inoculated with 300 g of precultured Lactobacillus 
helveticus CM4 , and stirred to make a uniform mixture. 
The mixture was then fermented at 34 ^ for 29 hours under 
stirring at 50 rpm, to thereby obtain fermented milk (b) 
with the lactic acid acidity of 1.88 wt%. The particle 
size of the curd pieces in the resulting fermented milk 
(b) was measured with the particle size analyzer (LA-920 
manufactured by HORIBA LTD.). It was found that 90 % 
of the curd pieces had a diameter of not larger than 30 
^m, and the arithmetic mean diameter was 18 ;im. 

Next, the obtained fermented milk (b) was placed in 
a centrifuge (manufactured by HITACHI LTD., 20PR52), 
which was operated at 3000 rpm for 10 minutes to remove 
curd fraction and recover 6 kg of whey. 

The viscosity and ACEI peptide content of the 
fermented milk (b) were measured under the same 
conditions as in Comparative Example 1 . The results are 
shown in Table 1. Incidentally, the viscosity was 
measured using rotor No. 1 for low viscosity, for the 
duration of 30 seconds. 
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r.oTnpara l- i VP Example 2 

1.5 kg of powdered skim milk (manufactured by YOTSUBA 
MILK PRODUCTS CO. , LTD. ) was dissolved in 8 .5 kg of water, 
and the resulting solution was subjected to HTST 
pasteurization at 90°C for 1 minute. The pasteurized 
solution was cooled down to the room temperature, 
inoculated with 300 g of precultured Lactobacillus 
helveticus CM4 , and stirred to make a uniform mixture. 
The mixture was then fermented under static conditions 
at 34°C for 28 hours, to thereby obtain fermented milk 
curd (c) in the form of a contiguous gel with the lactic 
acid acidity of 2.81 wt% . 

Next, the obtained fermented milk curd (c) was 
stirred and then placed in a centrifuge (manufactured 
by HITACHI LTD. , 20PR52) , which was operated at 3000 rpm 
for 10 minutes to remove curd fraction and recover 100 
g of whey. 

The viscosity and ACEI peptide content of the 
fermented milk curd (c) were measured under the same 
conditions as in Comparative Example 1. The results are 
shown in Table 1. Incidentally, the viscosity was 
measured using rotor No. 3 for high viscosity, for the 
duration of 60 seconds. The viscosity and ACEI peptide 
content of the fermented milk curd (c) were measured 
under the conditions below. 



19 



1.5 kg of powdered skim milk (manufactured by YOTSUBA 
MILK PRODUCTS CO . , LTD . ) was dissolved in 8 . 5 kg of wa t e r , 
and the resulting solution was subjected to HTST 
5 pasteurization at 90 for 1 minute. The pasteurized 
solution was cooled down to the room temperature, 
inoculated with 300 g of precultured Lactobacillus 
helveticus CM4 , and stirred to make a uniform mixture. 
The mixture was then fermented at 34 °C for 30 hours under 
10 stirring at 50 rpm, to thereby obtain fermented milk (d) 
with the lactic acid acidity of 3.04 wt% . 

Next, the obtained fermented milk (d) was placed in 
a centrifuge (manufactured by HITACHI LTD., 20PR52), 
which was operated at 3000 rpm for 10 minutes to remove 
15 curd fraction and recover 6.4 kg of whey. 

The viscosity and ACEI peptide content of the 
fermented milk (d) were measured under the same 
conditions as in Comparative Example 1. The results are 
shown in Table 1. Incidentally, the viscosity was 
20 measured using rotor No. 1 for low viscosity, for the 
duration of 30 seconds. 
F.xample 3 

712 kg of powdered skim milk (manufactured by YOTSUBA 

MILK PRODUCTS CO. , LTD. ) was dissolved in 7288 kg of water, 

25 and the resulting solution was subjected to plate 

pasteurization at 92 X: and then introduced into a tank 

20 



(18000 liter tank manufactured by IWAI KIKAI) . The 
pasteurized solution was cooled down to 35 ''C , inoculated 
with 240 kg of precultured Lactobacillus helveticus CM4 , 
and stirred to make a uniform mixture. The mixture was 
then fermented at 32 ""C for 27 hours under intermittent 
stirring at 50 rpm (by repeating cycles of stirring for 
15 minutes and leaving to stand for 45 minutes), to 
thereby obtain fermented milk (e) with the lactic acid 
acidity of 1.8 wt% . The particle size of the curd pieces 
in the resulting fermented milk (e) was measured with 
the particle size analyzer (LA-920 manufactured by 
HORIBA LTD.) . It was found that 90 % of the curd pieces 
had a diameter of not larger than 172 ii m, and the 
arithmetic mean diameter was 86 ixm. 

Next, the obtained fermented milk (e) was placed in 
a nozzle separator (MBUX510T-34C manufactured by 
ALFALAVAL, nozzle size 1 mm, flow rate 3500 litter per 
hour), which was operated at 7490 rpm to recover 6160 
kg of whey. 

The viscosity and ACE I peptide content of the 
fermented milk (e) were measured under the same 
conditions as in Comparative Example 1. The results are 
shown in Table 1. Incidentally, the viscosity was 
measured using rotor No. 1 for low viscosity for the 
duration of 30 seconds. 
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Table 1 



rerinenT-eci iYixXK 


Viscosity 
(cp) 


Whey Recovery 

(%) 


ACEI Peptide 
Content 
(mg/lOOq) 


rexiuenuea jxllik (a.) 
(Coirparative Exairple 1) 


415 


25 


7 . 1 


Fermented Milk (b) 
(Exairple 1) 


4 . 5 


60 


9.0 


Fermented Milk (c) 
(Coirparative Exairple 2) 


1832 


1 


10 . 5 


Fermented Milk (d) 
(Exairple 2) 


8 . 1 


64 


10 . 8 


Fermented Milk (e) 
(Exairple 3) 


3 , 8 


77 


8 . 6 



22 



